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Fig. 3.11 Carbon labelling of vessels to demon-
strate increased vascular permeability following ther-
mal injury. Upper, the immediate transient phase,
showing labelling of venules only. Middle, the delayed
persistent phase, showing labelling of venules and
capillaries. Lower, a dermal capillary showing endo-
thelial injury: the lumen is marked by an asterisk.
Note leakage of carbon. (By permission of Dr Guido
Majno and the Upjohn Company,)

potential mediators of increased permeability are
known to cause contraction of smooth muscle,
e*g, in isolated intestine or uterus, A few years
ago, the suggestion that endothelial cells can
contract like smooth muscle cells would have

seemed heretical, but endothelial cells (and also
poIymorphvS, monocytes and platelets) are now
known to contain contractile proteins resemb-
ling actin and myosin and cytoplasmic micro-
fibrils resembling those of smooth muscle cells.
Accordingly, it seems likely that endogenous
mediators cause increased venular permeability
hy stimulating endothelial cells to contract.

By contrast, in the delayed persistent phase of
increased permeability induced by application
of heat, there is leakage of macromolecules from
both venules and capillaries (Fig. 3.11) confined
strictly to the zone of tissue injury (Fig. 3.12).
This observation was made by Hurley (1972)
who concluded that this phase was not due to
endogenous mediators but to the delayed effect
of direct injury on the endothelium, a view sup-
ported by electron-microscopic evidence of en-
dothelial injury (Fig. 3.lie). This conclusion is
of considerable importance, for it follows that
attempts to inhibit excessive prolonged leakage
of plasma proteins, e.g. in extensive burns,
should aiffi at diminishing the effects of endo-
thelial injury rather than at the suppression of
endogenous mediators. Hurley made the inter-
esting observation that promethazine, which
reduces the delayed injurious effect of carbon
tetrachloride on the liver cells, also diminished
the delayed prolonged phase of increased per-
meability following thermal injury. The im-
mediate prolonged increase in permeability fol-
lowing more severe injury presents features
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Fig. 3.12 The phases of increased vascular permea-
bility following various degrees of heat injury to the
skin by a hot tube. Two effects are observed. Firstly,
an immediate transient increase in venular permea-
bility (lightly shaded), due to release of histamine,
etc.: this probably occurs with all degrees of iiyury
short of necrosis and extends beyond the zone of
injury. Secondly, more persistent injury (heavily
shaded) results from direct heat injury to the endo-
thelium of capillaries and venules: this is delayed in
moderate injury and immediate in severe injury, and
is confined to the zone of injury.